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[57] ABSTRACT 
Disclosed is a refrigerating machine oil composition, 
comprising a base oil and a metal salt of a carboxylic aid 
having from 3 to 60 carbon atoms. 
The refrigerating machine oil (lubricating oil) of the 
present invention is very well miscible with hydrogen- 
containing Flon refrigerants such as Flon 134a, achieves 
an excellent lubrication performance and is good 
enough to bring forth marked improvement of a wear 
resistance, particularly a wear resistance of aluminum- 
steel friction surfaces. 

5 Claims, No Drawings 
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salt of a carboxylic acid having from 3 to 60 carbon 

REFRIGERATING MACHINE OIL COMPOSITION atoms. 

DESCRIPTION OF THE PREFERRED 

BACKGROUND OF THE INVENTION DESCRY 1 ^JJ^^ J ^ NTS 

I. Field of the Invention ^ in ^ re frigerating machine 

The present invention relates to a refrigerating ma- f the t invention is , commonly 

chine oil composition, more particularly to a refngent- ° 1 ~ m P°™ ° t \™ ^ in£ oi , an(J tho h its ^ 

5=H5HraS5£= - Hxras^j^ ss« 

Peinafter referred to as "Ron 1 34a") capable of re- cosity at 40" C. of 5 to 1000 cSt, more preferably 10 to 

placing conventional Flon compounds such as dichloro- 500 cSt. w hirh 

difiuoromethane (hereinafter referred as "Flon 12") Further, relative to this base oil t ^l^ ^^J 

which have been blamed for environmental pollution, is an index of fluidity at the low temperature region, is 

and also having an excellent wear resistance, lubrication 15 not particularly limited but preferably is -iu <~ or 

performance and stability in a Flon atmosphere. lower. 

2 Description of the Related Arts The above-mentioned base oil can be appropriately 

In recent years, there have been reported that poly- selected from various different mineral and/or synthetic 

oxyalkylene glycol derivatives are highly miscible with oils according to the purpose of use. Examples of pref- 

hydrogen-containing Flon refrigerants such as Flon 20 erable mineral oil include parafTinic mineral oil, naph- 

134a which do not cause environmental pollution and thenic mineral oil and the like, while examples of prefer- 

will be useful as a lubricating oil in refrigerators using a ble synthetic oil include polyoxyalkylene derivative, 

these hydrogen-containing Flon refrigerants (Specifica- ester compound (particularly polyester compound), 

tion of U.S. Fat. No. 4,755,316). alkyl benzene, alkyl naphthalene, poly-a-olefin and the 

However, the polyoxyalkylene glycol derivatives 25 Jike Amon g t j, e m, the polyoxyalkylene derivative and 

have also been found to be a serious problem when used the p 0 iy es ter compound are most preferable. The 

in connection with refrigerating machine such as auto- above-mentioned polyoxyalkylene derivative includes 

mobile air conditioners and refrigerators because the polyoxyalkylene glycol, its monoalkyl ether (that hav- 

compounds have a low wear resistance and are respon- ing a | ky j ether formed at a terminal of a molecule), and 

sible for increases in the wear loss of friction surfaces 30 dialkyI ethef ( that having alkyl ethers formed at the 

between aluminum part and steel part (aluminum-steel feoth tenn j na i s Q f a molecule). As the oxyalkylene unit, 

friction surfaces) of the refrigerating machine in an oxye thylene, oxypropylene, oxybutylene and a mixture 

atmosphere of said refrigerants. These friction surfaces of tw0 or more of them (for example, a mixture of oxy- 

are an important element in lubrication, consisting of ethylenc and oxypropylene) can be mentioned, 

the contact surface between the piston and the piston 35 h ^ begn made available various different 

shoe or between swash plate and the shoe portion in the ol ter cornp ounds and an appropriate one is selected 

case of a reciprocating compressor, or consisting of the h accordi to the pur p 0se of use. Examples of 

contact surface between the vane and the housing por- ferabIe po iye St er compound include the reaction 

tion in the case of a rotary compressor. £ mentioned in (I) to (V) below: 

Various different improvers of wear resistance have 40 P polybasic carboxylic 

been well-known, but there has been no known ^means £ a r P thereof ^ p ^ lyhydric aIcoho l or 

to prevent the wear loss of the aluminum-steel fnct on c ^ a monobasic fatty acid or 

surfaces without adversely affecting the stability of the acnvauvc "«™ v ' 

surfaces under the special condition of a Flon atmo- ^^^^^^ of (i) a polybasic carboxylic 

sphere. derivative thereof, (2) a polyhydric alcohol or 

Thepresentinventorshavemadeintensiveresearches ^^^Ll (4) a monohydric aliphatic alco- 

and investigations with a view to developing a refnger- acnvauvc uicjcui w 

ating machine oil (a lubricating oil) which has high ^'^S^SL (or an equivalent reaction 

achieved by mixing a specific carboxylic acid metal salt 55 vac acid or derivative thereof carb0 xvlic 

with a specific base oil The present invention has been 00 a reaction product of (l a P°^^^£ 

completion the basis of this finding. acid or derivative thereof and (2) a polyhydnc alcohol 

or derivative thereof. 

SUMMARY OF THE INVENTION The present invention is characterized in that above- 
An object of the present invention is to provide a 60 mentioned base oil is mixed with a metal salt of a car- 
refrigerating machine oil composition having good mis- boxylic acid. The ca rboxvlicacid metal J» be «d 
cibufty with a hydrogen-containing Flon compound. herein is a metal salt of a ca ^i^*^ 

Another object of fhe present invention is to provide to 60 carbon atoms preferably from 6 to 30 carbon 

a refrigerating machine oil composition having an ex- atoms and more preferably from 12 to 30 ™ 

cellen, 8 wear resistance, lubrication performance and 65 Further the metal salt of, dimer ic acid, °^nmen^c.d 

stability in a Flon atmosphere. of said fatty acd and a d.carboxyl.c having from 3 

The present invention provides a refrigerating ma- to 30 carbon atoms can be mentioned as *eH. Among 

chine oi] composition comprising a base oil and a metal them, the metal salt of a fatty acid having from 12 to 30 
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carbon atoms or a dicarboxylic acid having from 3 to 30 
carbon atoms is particularly preferable. 

On the other hand, the metal to be used for said metal 
salt is preferably an alkali metal or an alkaline earth 
metal and particularly an alkali metal salt is most prefer- 
able. 

As mentioned above, there have been a variety of 
carboxylic acids forming the carboxylic acid metal salts 
to be added into said base oils, including saturated ali- 
phatic monocarboxylic acid, unsaturated aliphatic car- 
boxylic acid, aliphatic dicarboxylic acid and aromatic 
carboxylic acid and the like. Specific examples of satu- 
rated aliphatic monocarboxylic acid include a fatty acid 
of straight chain such as caproic acid; caprylic acid; 
capric acid; lauric acid; myristic acid; palmitic acid; 
stearic acid; arachic acid; cerotic acid; and lacceric acid 
or a fatty acid of branched chain such as isopentanoic 
acid; 2-methyIpentanoic acid; 2-methylbutanoic acid; 
2,2-dimethylbutanoic acid; 2-methylhexanoic acid; 5- 
methylhexanoic acid; 2,2-dimethylheptanoic acid; 2- 
ethyl-2-methyIbutanoic acid; 2-ethylhexanoic acid; 
dimethylhexanoic acid; 2-n-propylpentanoic acid; 3,5,5- 
trimethylhexanoic acid; dimethyloctanoic acid; iso- 
tridecanoic acid; isomyristic acid; isostearic acid; isoa- 
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At first, the carboxylic acid metal salt is dissolved 
previously by injecting carboxylic acid and alkali hy- 
droxide into an solvent, allowing the mixture to react at 
room temperature or with heating and forming the 
carboxylic acid metal salt in a state in which it is dis- 
solved or dispersed in said solvent. Next, the carboxylic 
acid metal salt dissolved and dispersed in said solvent is 
added as it is, mixed and dispersed into the base oil. The 
desired composition can be efficiently obtained by dis- 
solving or dispersing said carboxylic acid metal salt in a 
solvent ahead of time and then adding so obtained metal 
salt solution or dispersed liquid to the base oil. 

Various different compounds can be used as the sol- 
vent herein and examples of monohydric alcohol as the 
solvent include n-butyl alcohol; iso-butyl alcohol; sec- 
butyl alcohol; t-butyl alcohol; n-amyl alcohol; iso-amyl 
alcohol; sec-amyl alcohol; n-hexyl alcohol; methylamyl 
alcohol; ethylbutyl alcohol, heptyl alcohol; n-octyl 
alcohol; secoctyl alcohol; 2-ethylhexyl alcohol; iso- 
octyl alcohol; n-nonyl alcohol; 2,6-dimethyl-4-heptanol; 
n-decyl alcohol; and cyclohexanol, while examples of 
glycol and polyhydric alcohol include ethylene glycol; 
diethylene glycol; methylene glycol; tetraethylene gly- 
col; propylene glycol; dipropylene glycol; 1,4-butykne 



tridecanoic acid; lsomynstic acia; isosieanc acia; i*u<»- v,w*. f'^j— — \ ^Tv , , * i ^, t „u„ A 
achTc acid; and isohexLoic acid and the like. Examples 25 glycol; 2,3-butylene glycol; hexylene 
of unsaturated aliphatic carboxylic acid include palmit- glycol; and glycerin. Examples of cellosolve include 
o ete acid- oleic acid; elaidic acid; linolic acid; and lino- ethylene glycol monomethy ether; ethylene glycol 
£ c acfd, and also include unsaturated hydroxy acid ethyl ether; ethylene glycol d.ethyl ^^tae gy- 
uch as ricinolic acid. Further, examples of aliphatic col butyl ether; ethylene glycol d.butyl ether; ethylene 
Srboxylic acid include adipic acid; azelaic acid; and 30 glycol phenyl ether; ethylene glycol benzyl ether ; «*■ 
seS acid while those of aromatic carboxylic acid ylene glycol ethylhexyl ether; diethylene glycol methyl 
nclude benzoic acid, phthalic acid, trimellitic acid; and ether; diethylene glycol ethyl ^^le» glgo! 
pyromellitic acid. Alicyclic fatty acid such as naph- diethyl ether; diethylene glycol butyl « h « ^thylene 
fhem-c acid can be used as well. A combination of two glycol dibutyl ether; propylene glycol methyl ether 
or more of ab^ve-mentioned carboxylic acids can also 35 propylene glycol ethyl ether; propylene glycol butyl 



be used according to the purpose of use 

The metals to combine with above-mentioned car- 
boxylic acids to form metal salts are not particularly 
limited but a variety of them can be used in the present 



ether; dipropylene glycol methyl ether; dipropylene 
glycol ethyl ether; tripropylene glycol methyl ether; 
tetraethylene glycol dimethyl ether; and tetraethylene 
glycol dibutyl ether. Further, examples of crown ether 



limited but a variety 01 tnem can oe uscu in uic ' : a 



sium and sodium, alkaline earth metals such as magne- 
sium, calcium and strontium and other metals such as 
zinc,' nickel and aluminum. In the present invention, the 
number of metal to be bonded to a carboxylic acid is not 
limited to one entity alone but two or more metals can 45 
be bonded to a carboxylic acid appropriately according 
to the purpose of use. The metal to be used herein pref- 
erably is an alkali metal or an alkali earth metal and 
particularly the alkali metal is most preferable. 

A metal salt consisting of above-mentioned carbox- 
ylic acid and metal can be incorporated into the refrig- 
erating machine oil composition of the present inven- 
tion in any amount appropriate to the purpose of use but 
preferably in an amount of 0.001 to 10% by weight, 
more preferably 0.005 to 3% by weight, based on the 
total of said composition. When the amount of the metal 
salt is less than 0.001% by weight, the sufficient wear 
resistance is not obtained and when it is more than 10% 
by weight, the stability of said composition is decreased. 

The composition of the present invention can be 60 
prepared by adding said carboxylic acid metal salt to 
said base oil using various different methods. For im- 
proving the solubility of the carboxylic acid metal salt 
in said base oil, however, it is effective to prepare the 
composition according to the following method; pro- 
vided that it is should be noted that said under-men- 
tioned method is only one of many methods for prepar- 
ing said composition of the present invention. 
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15-crown-5, benzo- 1 8-cro wn-6 and dibenzo-18-crown- 
6, those of ketone include ethyl butyl ketone, dipropyl 
ketone, methylamyl ketone, methylhexyl ketone and 
diisobutyl ketone and those of fatty acid include said 
fatty acids having from 6 to 30 carbon atoms. 

The concentration of said metal salt to be dissolved or 
dispersed in above-mentioned solvents is not particu- 
larly limited but can appropriately be chosen depending 
upon involved circumstances. 

The composition of the present invention is prepared 
by adding a carboxylic acid metal salt to a base oil. If 
necessary, various different additives that have been 
used in conventional lubricating oils such as load carry- 
ing additives (extreme pressure agent, oiliness agent, 
etc.), chlorine capturing agent, antioxidant, metal deac- 
tivator, defoaming agent, detergent-dispersant, viscos- 
ity index improver, pour point depressant, anti-rust 
agent, corrosion inhibitor can be optionally incorpo- 
rated to the composition. 

Said load carrying additives include organic sulfur 
compounds such as monosulfides, polysulfides, sulfox- 
ides, sulfones, thiosulfonates, sulfurized oils and fats, 
thiocarbonates, thiophenes, thiazoles and methanesul- 
fonic esters; phosphoric esters such as phosphoric 
monoesters, phosphoric diesters and phosphoric triest- 
ers; phosphorous esters such as phosphorous monoes- 
ters, phosphorous diesters and phosphorous triesters; 
thiophosphoric esters such as thiophosphoric triesters; 
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fatty acids such as higher fatty acids, hydroxyaryl fatty 
acids and metallic soaps; fatty acid esters such as acry- 
late; chlorinated organic compounds such as chlori- 
nated hydrocarbons and chlorinated carboxylic acid 
derivatives; fluorinated organic compounds such as 
fluorinated aliphatic carboxylic acids, fluorinated ethyl- 
ene resins, fluorinated alkylpolysiloxanes and fluori- 
nated graphites; alcohols such as higher alcohols; metal- 
lic compounds such as naphthenates (lead naphthenate), 
fatty acid salts (lead fatty acid salt), thiophosphates 
(zinc dialkyldithiophosphate), thiocarbamates, or- 
ganomolybdenum compounds, organic tin compounds, 
organogermanium compounds and boric esters. Chlo- 
rine capturing agents include compounds having a glyc- 
idyl ether group, epoxidized fatty acid monoesters, 
epoxidized oils and fats and compounds having an 
epoxy cycloalkyl group. Antioxidants include phenols 
(2 t 6-ditertiary-butyl-p-cresol) and aromatic amines (a- 
naphthylamine). Metal deactivators include benzotriaz- 
ole derivatives. Defoaming agents include silicone oil 
(dimethylpolysiloxane) and polymethacrylates. Deter- 
gent-dispersants include sulfonates, phenates and sue- 
cinmides. Viscosity index improvers and pour point 
depressant agents include a polymethacrylate, polyiso- 
butylene, ethylene-propylene copolymer and a hydro- 
genated product of styrene-diene copolymer. 

Of said additives, particularly phosphoric esters and 
phosphonic esters are preferable. Though the amount of 
the additives is not particularly limited, it is ordinarily 
determined in the range of 0.1 to 5% by weight based 
on the total amount of said composition. The phos- 
phoric ester compounds are divided into the alkyl phos- 
phate compounds and the aryl phosphate compounds. 
The preferable phosphoric ester compounds (the phos- 
phate compounds) are represented by the general for- 
mula (R I 0)3P=0 (wherein R 1 represents a hydrocar- 
bon group or chlorinated hydrocarbon group having 1 5 
or more carbon atoms, especially an alkyl group 
(straight or branched chain and saturated or unsatu- 
rated) having from 8 to 20 carbon atoms, a phenyl 
group, a phenyl group substituted by Ci-Cu alkyl 
group, chlorinated phenyl group or chlorinated alkyl- 
phenyl group, and R*s may be the same or different). 
Their examples include tricresyl phosphate (TCP), tri- 
phenyl phosphate, triisopropylphenyl phosphate, trioc- 
tyl phosphate, trilauryl phosphate, tristearyl phosphate, 
trioleyl phosphate, diphenyloctyl phosphate, o-, m-, 
p-monochlorophenyl phosphate, dichlorophenyl phos- 
phate, monochlorotolyl phosphate and dichlorotolyl 
phosphate, and particularly tricresyl phosphate is pref- 
erably used. 

Further, the phosphorous acid ester compounds are 
divided into the alkyl phosphite compounds and the 
aryl phosphite compounds. The preferable phosphorous 
ester compounds (the phosphite compounds) are repre- 
sented by the general formula (R 2 0)aP (wherein R 2 
represents a hydrogen atom or a hydrocarbon group 
having 15 or more carbon atoms, especially an alkyl 
group (straight or branched chain and saturated or un- 
saturated) having from 8 to 20 carbon atoms, a phenyl 
group, or a phenyl group substituted with Ci-Cn alkyl 
group; R 2 s may be the same or different; provided that 
two or more R 2 s may not be allowed to represent hy- 
drogen atoms simultaneously). Their specific examples 
include trioctyl phosphite, trilauryl phosphite, tristearyl 
phosphite, trioleyl phosphite, triphenyl phosphite, tri- 
cresyl phosphite, tris (nonylphenyl) phosphite, di- 
phenyldecyl phosphite, dioctyl hydrogen phosphite, 



dilauryl hydrogen phosphite, dioleyl hydrogen phos- 
phite and di(nonylphenyl) hydrogen phosphite. 

The refrigerating machine oil composition of the 
present invention has a high stability, is excellent in the 

5 miscibility with a hydrogen-containing Flon refrigerant 
and the lubrication performance in an atomosphere of 
said Flon refrigerant such as Flon 134a, and functions 
effectively for improving the wear resistance of alumi- 
num-steel friction surfaces. Another advantage is such 

10 that it is much less humidity-hygroscopic. Therefore, 
the refrigerating machine oil composition of the present 
invention can find its application as a lubricating oil in 
various different types of refrigerating machines using 
hydrogen-containing Flon refrigerants including com- 

15 pressor type refrigerating machines. Especially, said oil 
composition has good miscibility with hydrogen-con- 
taining Flon compounds (hydrogen-containing fluo- 
roalkane), specifically including 1,1,2,2-tetrafluoroe- 
thane (Flon 134); l,l-dichloro-2,2,2-trifluoroethane 

20 (Flon-123); l-chloro-l,l-difluoroethane (F3on-142b); 
1,1-difluoroethane (Flon- 152a); chlorodifluoromethane 
(Flon-22) or trifluoromethane (Flon-23), besides said 
Flon 134a. 

Therefore, it is expected that the refrigerating ma- 
25 chine oil composition of the present invention will be 
useful as a lubricating oil in refrigerating machines such 
as refrigerators, coolers (especially, automobile air con- 
ditioners), heat pumps and the like using various differ- 
ent hydrogen-containing compounds as a refrigerant. 
30 The present invention will now be described in detail 
below referring to the following examples but by no 
means is limited to those examples. 

EXAMPLES 1 to 18 
35 (1) Preparation of the solution of carboxylic acid 
metal salt 

1. Dipropylene glycol as a solvent and oleic acid as a 
carboxylic acid were allowed to react with an alkali 
hydroxide of potassium hydroxide, sodium hydroxide 

40 and lithium hydroxide respectively to obtain a 30% by 
weight solution each of potassium oleate and sodium 
oleate (Examples 1 to 4, 7 to 10, 12, 13, 16 and 17). 

2. Dipropylene glycol as a solvent and palmitic acid 
as a carboxylic acid were allowed to react with an alkali 

45 hydroxide of potassium hydroxide to obtain a 30% by 
weight solution of potassium palmitate (Examples 5, 6). 

3. Dipropylene glycol as a solvent and sebacic acid as 
a carboxylic acid were allowed to react with an alkali 
hydroxide of potassium hydroxide to obtain a 30% by 

50 weight solution of potassium sebacate (Example 11). 

4. Ethylene glycol as a solvent and oleic acid as a 
carboxylic acid were allowed to react with an alkali 
hydroxide of potassium hydroxide to obtain a 30% by 
weight solution of potassium oleate (Example 14). 

55 5. Diethyl ether as a solvent and oleic acid as a car- 
boxylic acid were allowed to react with an alkali hy- 
droxide of lithium hydroxide to obtain a 30% by weight 
solution of lithium oleate (Example 18). 
(2) Preparation of the composition 

60 The metal salts dissolved and dispersed in said solu- 
tions were added as they were to each of the base oils 
shown in Table I and all the components were mixed 
and dispersed therein. Their amount was subjected to 
the adjustment so that the accurate quantity of each 

65 metal salt mentioned in Table 1 was actually incorpo- 
rated in each base oil (the effective amount of addition) 
in order to obtain the desired refrigerating machine oil 
composition. 
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COMPARATIVE EXAMPLE 1 

Substantially the same procedure as in Example 1 was 
repeated, except that potassium oleate used therein was 
replaced by chlorinated paraffin and that the amount 
was changed. 

TABLE 1 



8 

TABLE 1 -continued 



Example 1 paraffin 



Base oils 



Example 1 Polyoxypropylene glycol dimethyl ether* 

Example 2 Polyoxypropylene glycol dimethyl ether* 

Example 3 Polyoxypropylene glycol dimethyl ether* 

Example 4 Polyoxypropylene glycol dimethyl ether* 

Example 5 Polyoxypropylene glycol dimethyl ether* 

Example 6 Polyoxypropylene glycol dimethyl ether* j 

Example 7 Polyoxypropylene glycol dimethyl ether*' 

Example 8 Polyoxypropylene glycol dimethyl ether* 2 

Example 9 Polyoxyethylenepolyoxypropylenc dimethyl 
ether* 3 

Example 10 Pol yoxyethylenepolyoxy propylene dimethyl 
ether* 3 

Example 1 1 Polyoxyethylenepolyoxypropylene dimethyl 
ether* 3 

Example 12 Polyoxypropylene glycol monobutyl ether* 

Example 13 Polyoxypropylene glycol monobutyl ether* 

Example 14 Alkylbenzenc* 5 

Example 15 Alkylbenzenc* 3 

Example 1 6 Ester compound I* 6 

Example 17 Ester compound II* 7 

Example 18 Mineral Oil* 8 

Comparative Polyoxypropylene glycol dimethyl ether 

Example 1 



Carboxylic acid alkali 
metal salts 



Phosphates _ 



Example 1 
Example 2 
Example 3 
Example 4 
Example 5 
Example 6 
Example 7 
Example 8 
Example 9 
Example 10 
Example II 
Example 12 
Example 13 
Example 14 
Example IS 
Example 16 
Example 17 
Example 18 
Comparative 





Amount 




(% by 


Compound 


weight) 


Potassium oleate 


0.01 


Potassium oleate 


0.1 


Potassium oleate 


1 


Potassium oleate 


0.1 


Potassium palmitate 


0.1 


Potassium palmitate 


0.1 


Sodium oleate 


0.5 


Potassium oleate 


0.2 


Potassium oleate 


0.1 


Potassium oleate 


0.1 


Potassium sebacate 


0.5 


Potassium oleate 


0.1 


Sodium oleate 


0.1 


Potassium oleate 


0.1 


Sodium oleate 


0.1 


Potassium oleate 


0.1 


Potassium oleate 


0.1 


Lithium oleate 


0.1 


Chlorinated 


1.5 



Amount 
Com- {% by 
pound weight) 



TCP* 9 

TCP* 9 
TCP* 9 
TCP* 9 

TCP* 9 
TCP* 9 
TOP* 9 
TOP* 9 
TCP* 9 
TCP* 9 
TCP* 9 
TCP* 9 
TCP* 9 
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20 



25 



- 35 



•'number average molecular weighi 1270 
• 2 number average molecuUr weighi 6*0 
•^number average molecuUr weighi 1300 
♦'number average molecular weighi 1100 
• 5 kinematic viscosity at 100' C.: 4.6 cSt , 
••polyester of neopeotyl glycol, adipic acid and 2-methytc.pro.c ac.d (90.5 cSi (40 

Shelter of » f»">* add consisting of isovaleric acid. n-hex»noic acid and 

dtpeniacrythritol (70.5 cSt (40" C.)) 
••naphihenic mineral oil (5.0 cSt (100* C)) 
•'tricreiyl phosphate 
• l0 irioctyl phosphate 

The refrigerating machine oil compositions obtained 
in said Examples 1 to 18 and Comparative Example 1 
15 were assayed according to the following methods for 
measuring the wear resistance of aluminum-steel fric- 
tion surfaces, the stability, the appearance and the two- 
layer separation temperature (the critical miscibihty 
temperature at the elevated temperature region). The 
results are shown in Table 2. 

(a) Wear resistance 

The wear loss was measured using aluminum (A 
4032) as a block and steel (SUJ-2) as a pin in the Falex 
wear test, under the conditions of a Flon 134a blow rate 
of 10 liter/hour, a load of 400 pounds, a testing hour of 
one hour, a revolution of 1200 rpm and an oil tempera- 
ture of 80* C. 

(b) Stability 

The stability was evaluated by means of shield tube 
test. A 2:1 mixture of the sample oil and the refrigerant 
(Flon 134a) was sealed up in a glass tube, along with 
iron, copper and aluminum catalysts. After heating for 
240 hours at 175* C, the oil and catalysts were observed 
for the appearance and whether or not a sludge was 
formed therein was checked. 

(c) Appearance of the compositions 

Thirty minutes after the mixture of the compositions 
was over, their appearance was observed to check 
whether or nor there is tarnish, deposit or the like 
40 therein. . . . . 

(d) Two-layer separation temperature (Critical misci- 
bility temperature at elevated temperature region) 

A 1:9 (by weight) mixture of the sample oil and the 
refrigerant (Flon 134a) was sealed up in a pressure glass 
container having an internal volume of approximately 
10 ml. The temperature was caused to rise gradually 
starting from a state where the mixture remained homo- 
geneously dissolved, then the initial temperature of 
phase separation (two layer separation) of the sample oil 
from the refrigerant was measured and the two layer 
separation temperature was obtained. 

TABLE 2 

Performance _ . 



30 



45 



50 



Wear 
resistance 



Stability 



Sludge 
formation 



Appearance 

of 
lubricant 



Two-layer 
separation 
temperature (*C.) 



Example 1 
Example 2 
Example 3 
Example 4 
Example 5 
Example 6 
Example 7 
Example 8 
Example 9 
Example 10 
Example 1) 
Example 12 
Example 13 



0.9 


good 


good 


none 


0.7 


good 


good 


none 


0.6 


good 


good 


none 


0.3 


good 


good 


none 


0.8 


good 


good 


none 


0.3 


good 


good 


none 


0.3 


good 


good 


none 


0.3 


good 


good 


none 


0.5 


good 


good 


none 


0.2 


good 


good 


none 


0.3 


good 


good 


none 


0.3 


good 


good 


none 


0.3 


good 


good 


none 



good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 
good 



over 60* C. 
over 60* C. 
over 60* C. 
over 60* C. 
over 60* C. 
over 60* C. 
over 60* C. 
over 60* C. 
over 60* C. 
over 60* C. 
over 60* C 
over 60* C. 
over 60* C. 
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TABLE 2-continued 











Performance 








Wear 




Stability 




Appearance 


Two-layer 




resistance 






Sludge 


of 


separation 




(mg) 


Appearance 


Catalyst 


formation 


lubricant 


temperature (*C.) 


Example 14 


0.1 


good 


good 


none 


a little 


below 50* C. 










tarnished 




Example 15 


0J 


good 


good 


none 


a little 


below 50* C 










tarnished 




Example 16 


1.5 


good 


good 


none 


good 


over 60- C 


Example 17 


1.8 


good 


good 


none 


good 


over 60" C 


Example 18 


0.1 


good 


good 


none 


a little 


below 50" C. 










tarnished 




Comparative 


28 


brown 


color 


present 


good 


over 60' C 


Example 1 






change* 








•found 10 be corroded 



3. The refrigerating machine oil composition accord- 
ing to claim 1, wherein the hydrogen-containing fluoro- 
carbon is 1,1,1,2-tetrafluoroethane. 
20 4* The refrigerating machine oil composition accord- 
What is claimed is: ing to claim 1, wherein the hydrogen-containing fluoro- 

1. A refrigerating machine oil composition for use in . carbon is at least one member selected from 1,1,2,2-tet- 
a refrigerating machine containing a hydrogen -contain- rafluoroethane, l,l-dichloro-2,2,2-trifluoroethane, 1- 
ing fluorocarbon as a refrigerant which comprises a chloro-U-difluoroethane, 1,1-difluoroethane, chlorodi- 
base oil that is at least one member selected from the 25 fluoromethane, 1,1,1,2-trifluoroethane and trifluorome- 
group consisting of a polyoxyalkylene glycol derivative thane. 

and a polyester compound and 0.001 to 10% by weight, 5. A refrigerating machine composition for use in a 
based on the total of the composition, of an alkali metal refrigerating machine containing a hydrogen-contain- 
saltofa fatty acid having from 12 to 30 carbon atoms or ing fluorocarbon as a refrigerant which comprises a 
an alkali metal salt of a dicarboxylic acid having from 3 30 base oil that is at least one member selected from the 
to 30 carbon atoms. group consisting of a polyoxyalkylene glycol derivative 

2. The refrigerating machine oil composition accord- and a polyester compound and 0.001 to 10% by weight, 
ing to claim 1, wherein said base oil has a kinematic based on the total of the composition of an alkali metal 
viscosity at 40° C. of 5 to 1000 cSt and a pour point of salt of palmitic acid, oleic acid or sebacic acid. 

-10° C. or lower. 35 * * * * * 
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